Identification of polymorphonuclear leukocytes in cytologic samples for flow cytometry.
Inflammatory cells are commonly present in cytologic specimens obtained for flow cytometry, and may interfere with the analysis of epithelial cells. We have found that detergent (Triton X-100) pretreatment in the two-step acridine orange staining procedure disrupts granulocyte cell membranes to yield bare nuclei; bladder epithelial and squamous cells on the other hand are quite resistant to the detergent treatment. Being deprived of their cytoplasmic RNA, the granulocytes lose red fluorescence. Moreover, the shearing forces in the cytometer extend the multisegmented granulocyte nuclei and align them in the direction of flow. Thus, they present as elongated objects in the measuring system, giving a large DNA fluorescence pulsewidth (nuclear size). These two phenomena make it possible to identify granulocytes in the recorded data, where they are discernible from the mononucleated leukocytes and from epithelial cells. By data selection the granulocytes can be excluded, rendering epithelial cell populations more amenable to analysis. This method may make it unnecessary to remove physically leukocytes from the specimen before flow cytometry; it may also provide a way to analyze the morphology of granulocyte nuclei and to assess methods to manipulate their membrane stability. Full protection from membrane disruption is accomplished by alcohol fixation, and partial protection by 20-30% serum.